A synchronous reluctance machine can be made to operate as a self-excited generator when its excitation is provided by capacitors connected to the stator terminals. However, very few studies have been conducted on self-excited synchronous reluctance generators (SESRGs).
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In this paper, the steady-state performance of a SESRG that has a multiple-barrier (MB) rotor is analyzed theoretically and experimentally. The analyzed SESRG is composed as follows; the shunt capacitors (C sh 's) for self-excitation are connected to the stator terminals, and the series capacitors (C se 's) are incorporated into the load circuit so that it can compensate for the voltage variations.
On the basis of the two-reaction theory, a computer model is developed that takes into account the magnetic saturation in both d-q axes in addition to the core loss. With this model, the steady-state performance of the MB rotor SESRG is theoretically analyzed and the results are confirmed through experiments conducted on a 0.75-kVA testing machine. The MB rotor used for the testing machine is shown in Fig. 1 .
The results are summarized as follows: 1 The use of C se is essential to get the output power corresponding to the size. When C se was not incorporated into the load circuit, the output power obtained was only 14.67% of the rated 2 ). 2 Reactive power needed for power generation was 73.33%, which was relatively small (see Fig. 3 ). 3 Efficiency is good in a wide range of output power, and the maximum experimental value of 80.72% was obtained (see Fig. 3 ).
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